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Any views, thoughts, and opinions stated in this 
presentation are those of the author alone, and 
they do not represent the positions or describe 
processes of their employer or any other 
organization or group they may be affiliated with.
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“F” in F.A.I.R. stands for FINDABLE



“F” in F.A.I.R. stands for FINDABLE
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DISCOVER the unknown



Different flavours of metadata



Study Level Metadata (ClinicalTrial.gov, …)

Dataset Level Metadata
SDTM mapping ADaM derivation

CT + VLM

Different flavours of metadata

Result Level Metadata



Can we create, extract or otherwise make available 
Result Level Metadata for any study and dataset we have?

How can we do it in an automated way instead of processing each 
study and dataset separately (manually)?



The stackability of SDTM datasets

§ Special purpose domains (DM, CO, SE, SV)

§ Interventions (CM, EX, SU)

§ Events (AE, DS, MH, DV, CE)

§ Findings (EG, IE, LB, PE, QS, SC, VS, etc.)

§ Trial design domains (TA, TE, TV, TI, TS)
§ IDs (study, subject, …)

§ Category / internal grouping of records

§ Question, test, assessment

§ Answer, result, finding, observation

§ Timing in the form of dates/study days

§ Timing in the form of study period, stage, visit

§ Domain specific details

Structure:

SDTM domain models:
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create table RLM_FINDINGS as
select distinct STUDYID, DOMAIN

, __CAT, __SCAT
, __TESTCD, __TEST

, count(*) as N 
, count(distinct USUBJID) as N_SUBJ 

, mean(__STRESN) as MEAN, median(__STRESN) as MEDIAN 
, min(__STRESN)  as MIN,  max(__STRESN) as MAX 

from FINDINGS

group by STUDYID, DOMAIN, __CAT, __SCAT, __TESTCD, __TEST
;

Extracting Result-Level Metadata

ANSWER

GROUP
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ID



create table RLM_FINDINGS as
select distinct STUDYID, DOMAIN

, catx(' :: ', __CAT, __SCAT ) as GRP
, catx(' :: ', __TESTCD, __TEST ) as Q
, __STRESU as UNIT
, VISIT as VISIT
, count(*) as N 
, count(distinct USUBJID) as N_SUBJ 

, mean(__STRESN) as MEAN, median(__STRESN) as MEDIAN 
, min(__STRESN)  as MIN,  max(__STRESN) as MAX 

from FINDINGS

where __STRESC <> '' 
group by STUDYID, DOMAIN, __CAT, __SCAT, __TESTCD, __TEST, __STRESU, VISIT

;
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create table RLM_FINDINGS as
select distinct STUDYID, DOMAIN

, catx(' :: ', __CAT, __SCAT ) as GRP
, catx(' :: ', __TESTCD, __TEST ) as Q
, __STRESU as UNIT
, VISIT as VISIT
, count(*) as N 
, count(distinct USUBJID) as N_SUBJ 
, (calculated N_SUBJ)/_TOT_SUBJ as P 
, mean(__STRESN) as MEAN, median(__STRESN) as MEDIAN 
, min(__STRESN)  as MIN,  max(__STRESN) as MAX 

from FINDINGS
, (select count(distinct USUBJID) as _TOT_SUBJ from DM) 

where __STRESC <> '' 
group by STUDYID, DOMAIN, __CAT, __SCAT, __TESTCD, __TEST, __STRESU, VISIT

;

Extracting Result-Level Metadata
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FINDINGS

Output Result-Level Metadata

PHU23 VS BLOOD 
PRESSURE

DIABP :: Diastolic Blood 
Pressure

mmHg 2071 150 1.000 99.3 99 61 140

PHU23 VS BLOOD 
PRESSURE

PULSE :: Pulse Rate bpm 2071 150 1.000 111.2 111 48 173

PHU23 VS BLOOD 
PRESSURE

SYSBP :: Systolic Blood 
Pressure

mmHg 2071 150 1.000 120.5 120 71 170

PHU23 VS BODY 
MEASUREMENT

HEIGHT :: Height cm 148 148 0.986 175.1 175 152 201

PHU23 VS BODY 
MEASUREMENT

WEIGHT :: Weight kg 2043 148 0.986 88.3 88 47 131

STUDYID DOMAIN GRP Q UNIT N N_SUBJ P MEAN MEDIAN MIN MAX



FINDINGSEVENTS

Output Result-Level Metadata

PHU23 VS BLOOD 
PRESSURE

DIABP :: Diastolic Blood 
Pressure

mmHg 2071 150 1.000 99.3 99 61 140

PHU23 VS BLOOD 
PRESSURE

PULSE :: Pulse Rate bpm 2071 150 1.000 111.2 111 48 173

PHU23 VS BLOOD 
PRESSURE

SYSBP :: Systolic Blood 
Pressure

mmHg 2071 150 1.000 120.5 120 71 170

PHU23 VS BODY 
MEASUREMENT

HEIGHT :: Height cm 148 148 0.986 175.1 175 152 201

PHU23 VS BODY 
MEASUREMENT

WEIGHT :: Weight kg 2043 148 0.986 88.3 88 47 131

PHU23 AE ADVERSE 
EVENT BACK PAIN 39 34 0.226

PHU23 AE ADVERSE 
EVENT DIZZINESS 9 9 0.060

PHU23 AE ADVERSE 
EVENT HEADACHE 138 87 0.580

PHU23 AE ADVERSE 
EVENT INJECTION SITE PAIN 14 14 0.093

PHU23 AE ADVERSE 
EVENT NASOPHARYNGITIS 59 50 0.333

PHU23 AE ADVERSE 
EVENT PARAESTHESIA 17 16 0.106

PHU23 AE ADVERSE 
EVENT

URINARY TRACT 
INFECTION 38 32 0.213

STUDYID DOMAIN GRP Q UNIT N N_SUBJ P MEAN MEDIAN MIN MAX



FINDINGS

EVENTS

DEMOG

Output Result-Level Metadata

PHU23 VS BLOOD 
PRESSURE

DIABP :: Diastolic Blood 
Pressure

mmHg 2071 150 1.000 99.3 99 61 140

PHU23 VS BLOOD 
PRESSURE

PULSE :: Pulse Rate bpm 2071 150 1.000 111.2 111 48 173

PHU23 VS BLOOD 
PRESSURE

SYSBP :: Systolic Blood 
Pressure

mmHg 2071 150 1.000 120.5 120 71 170

PHU23 VS BODY 
MEASUREMENT

HEIGHT :: Height cm 148 148 0.986 175.1 175 152 201

PHU23 VS BODY 
MEASUREMENT

WEIGHT :: Weight kg 2043 148 0.986 88.3 88 47 131

PHU23 AE ADVERSE 
EVENT BACK PAIN 39 34 0.226

PHU23 AE ADVERSE 
EVENT DIZZINESS 9 9 0.060

PHU23 AE ADVERSE 
EVENT HEADACHE 138 87 0.580

PHU23 AE ADVERSE 
EVENT INJECTION SITE PAIN 14 14 0.093

PHU23 AE ADVERSE 
EVENT NASOPHARYNGITIS 59 50 0.333

PHU23 AE ADVERSE 
EVENT PARAESTHESIA 17 16 0.106

PHU23 AE ADVERSE 
EVENT

URINARY TRACT 
INFECTION 38 32 0.213

PHU23 DM AGEGRP 21-30 112 112 0.746

PHU23 DM AGEGRP 31-40 38 38 0.253

PHU23 DM COUNTRY GBR 55 55 0.366

PHU23 DM COUNTRY IND 50 50 0.333

PHU23 DM COUNTRY USA 45 45 0.300

PHU23 DM SEX F 81 81 0.540

PHU23 DM SEX M 69 69 0.460

PHU23 DM TOTCOUNT TOTAL COUNT 150 150 1.000

STUDYID DOMAIN GRP Q UNIT N N_SUBJ P MEAN MEDIAN MIN MAX



EVENTS

DEMOG

FINDINGS

Stacking Result-Level Metadata

STUDYID DOMAIN GRP Q UNIT N N_SUBJ P MEAN MEDIAN MIN MAX

PHU23 VS BLOOD PRESSURE DIABP :: Diastolic Blood Pressure mmHg 2071 150 1.000 99.3 99 61 140
PHU23 VS BLOOD PRESSURE PULSE :: Pulse Rate bpm 2071 150 1.000 111.2 111 48 173
PHU23 VS BLOOD PRESSURE SYSBP :: Systolic Blood Pressure mmHg 2071 150 1.000 120.5 120 71 170
PHU23 VS BODY MEASUREMENT HEIGHT :: Height cm 148 148 0.986 175.1 175 152 201
PHU23 VS BODY MEASUREMENT WEIGHT :: Weight kg 2043 148 0.986 88.3 88 47 131

PHU23 AE ADVERSE EVENT BACK PAIN 39 34 0.226
PHU23 AE ADVERSE EVENT DIZZINESS 9 9 0.060
PHU23 AE ADVERSE EVENT HEADACHE 138 87 0.580
PHU23 AE ADVERSE EVENT INJECTION SITE PAIN 14 14 0.093
PHU23 AE ADVERSE EVENT NASOPHARYNGITIS 59 50 0.333
PHU23 AE ADVERSE EVENT PARAESTHESIA 17 16 0.106
PHU23 AE ADVERSE EVENT URINARY TRACT INFECTION 38 32 0.213

PHU23 DM AGEGRP 21-30 112 112 0.746
PHU23 DM AGEGRP 31-40 38 38 0.253
PHU23 DM COUNTRY GBR 55 55 0.366
PHU23 DM COUNTRY IND 50 50 0.333
PHU23 DM COUNTRY USA 45 45 0.300
PHU23 DM SEX F 81 81 0.540
PHU23 DM SEX M 69 69 0.460
PHU23 DM TOTALCOUNT TOTAL COUNT 150 150 1.000



EVENTS

DEMOG

FINDINGS

Stacking Result-Level Metadata

PHU23 VS BLOOD PRESSURE DIABP :: Diastolic Blood Pressure mmHg 2071 150 1.000 99.3 99 61 140
PHU23 VS BLOOD PRESSURE PULSE :: Pulse Rate bpm 2071 150 1.000 111.2 111 48 173
PHU23 VS BLOOD PRESSURE SYSBP :: Systolic Blood Pressure mmHg 2071 150 1.000 120.5 120 71 170
PHU23 VS BODY MEASUREMENT HEIGHT :: Height cm 148 148 0.986 175.1 175 152 201
PHU23 VS BODY MEASUREMENT WEIGHT :: Weight kg 2043 148 0.986 88.3 88 47 131

PHU23 AE ADVERSE EVENT BACK PAIN 39 34 0.226
PHU23 AE ADVERSE EVENT DIZZINESS 9 9 0.060
PHU23 AE ADVERSE EVENT HEADACHE 138 87 0.580
PHU23 AE ADVERSE EVENT INJECTION SITE PAIN 14 14 0.093
PHU23 AE ADVERSE EVENT NASOPHARYNGITIS 59 50 0.333
PHU23 AE ADVERSE EVENT PARAESTHESIA 17 16 0.106
PHU23 AE ADVERSE EVENT URINARY TRACT INFECTION 38 32 0.213
PHU23 DM AGEGRP 21-30 112 112 0.746
PHU23 DM AGEGRP 31-40 38 38 0.253
PHU23 DM COUNTRY GBR 55 55 0.366
PHU23 DM COUNTRY IND 50 50 0.333
PHU23 DM COUNTRY USA 45 45 0.300
PHU23 DM SEX F 81 81 0.540
PHU23 DM SEX M 69 69 0.460
PHU23 DM TOTALCOUNT TOTAL COUNT 150 150 1.000

PHU23 LB
PHU23 LB
PHU23 LB
PHU23 LB
PHU23 LB
PHU23 LB
PHU23 LB
PHU23 CM
PHU23 CM
PHU23 CM
PHU23 CM
PHU23 CM
PHU23 CM
PHU24 DM
PHU24 DM
PHU24 DM
PHU24 DM
PHU24 DM
PHU24 DM

STUDYID DOMAIN GRP Q UNIT N N_SUBJ P MEAN MEDIAN MIN MAX



Processing stacked datasets

DATA A

DATA B

DATA C

DATA A+B+C

METADATA



Processing stacked datasets
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METADATA D

METADATA E

METADATA F



METADATA

Processing stacked datasets

>_



show : STUDYID, N_SUBJ
where: Q=HbA1c

result:
STUDYID | N_SUBJ    
--------+-------
ALPHA   |  245
GAMMA   |  187
KAPPA   |  309
LAMBDA  |  348
SIGMA   |  192
. . . . . . . . . . . . . . . . . . . . . 
>_



show : STUDYID, Q, MEAN, MIN, MAX, UNIT
where: BASEPOST=baseline & Q=HbA1c

result:
STUDYID | Q     | MEAN |MIN |MAX | UNIT 
--------+-------+------+----+----+---------
ALPHA   | HbA1c | 38.3 | 34 | 47 | mmol/mol
GAMMA   | HbA1c | 40.1 | 36 | 51 | mmol/mol
KAPPA   | HbA1c | 43.5 | 40 | 49 | mmol/mol
LAMBDA  | HbA1c | 39.9 | 35 | 42 | mmol/mol
SIGMA   | HbA1c | 42.0 | 33 | 46 | mmol/mol
. . . . . . . . . . . . . . . . . . . . .
>_



show : STUDYID, GRP, Q, N, P
where: STUDY in (KAPPA, LAMBDA) & DOMAIN=DM

result:
STUDYID| GRP     | Q     | N   | P     
-------+---------+-------+-----+-------
KAPPA  | AGEGRP  | 21-30 | 142 | 0.4595
KAPPA  | AGEGRP  | 31-40 | 167 | 0.5404
KAPPA  | COUNTRY | GBR   | 122 | 0.3948
KAPPA  | COUNTRY | IND   | 187 | 0.6051
KAPPA  | RACE    | ASIAN | 201 | 0.6504
KAPPA  | RACE    | WHITE | 108 | 0.3495
KAPPA  | SEX     | F     | 162 | 0.5242
KAPPA  | SEX     | M     | 147 | 0.4757
KAPPA  | TOTCNT  | TOTAL | 309 | 1.0000
LAMBDA | AGEGRP  | 21-30 | 155 | 0.5016
LAMBDA | AGEGRP  | 31-40 | 193 | 0.6245
LAMBDA | COUNTRY | POL   | 131 | 0.4239
LAMBDA | COUNTRY | JPN   | 217 | 0.7022



Which studies had participants in France and/or Spain?
>STUDYID, N_SUBJ: GRP=COUNTRY & (Q=FRA | Q=ESP) & N>0.

Which studies had participants between 41 and 50 years old?
>STUDYID, N_SUBJ: GRP=AGEGRP & Q=41-50 & N>0.

Have there been studies where prevalence of 
cough was >50% among participants?
>STUDYID, N_SUBJ: DOMAIN=AE & Q=COUGH & P>0.5.

Which datasets contain MRI results?
>DOMAIN: GRP like 'MRI%' | Q like 'MRI%'.

Use the metadata



Privacy concerns

RLM



Privacy concerns

RLM =
AGGREGATE DATA

q Linkability
q Singling out
q Inference

COUNTRY

AGE

ADVERSE EVENTS

LABS



Result Level Metadata - Summary

RLM__SDTM
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